PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 06-068896 
(43)Date of publication of application : 11.03.1994 



(51)Int.CI. 




H01M 8/10 






H01H 8/02 








H01M 8/04 




(21 application number 


04-220529 


(71)Applicant : 


FUJI ELECTRIC CO LTD 


(22)Date of filing : 


20.08.1992 


(72)Inventor : 


NISHIHARA YOSHINORI 
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(57)Abstract 

PURPOSE: To provide a solid polymer electrolytic fuel cell for which a humidification part, 
which is easily assembled and has good humidification ability, and which also contributes 
to cooling of the fuel cell, is integrated therein. 

CONSTITUTION: A plurality of solid polymeric films 22 having ion conductivity, and a 
plurality of single ceils consisting of a fuel electrode 3 and an oxidant electrode 4 that are 
adhered to the both surfaces of the film 22. are formed through bipolar plates 25A, 25B 
having a fuel gas channel 6 consisting of recessed groove and an oxidant channel 7, in 
the part opposed to the fuel electrode and to the oxidant electrode on the both surfaces 
of a gas non-permeation plate. The solid polymeric film 22 is extended to a fixed length in 
the both directions of the fuel electrode 3 and the oxidant electrode 4 which are opposed 
to one another, and a humidification part 36 of fuel gas is provided on the side of one 
extended part 22B while a humidification part 37 of oxidant is provided on the side of the 
other extended part 22A, with the extended parts serving as water permeation films. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The single eel which consists of a solid-state poly membrane which has ion conductivity, and the fuel electrode and oxidizer 
electrode arranged by sticking to the both sides In the solid-state polyelectrolyte mold fuel cell by which two or more layer laminating was 
carried out to the part which counters said fuel electrode of both sides of a gas impermeable plate, and each oxidizer electrode through the 
bipolar plate which has the fuel gas path and oxidizer path which consist of a concave Die-length extension of predetermined is carried out at 
the method of both sides of said fuel electrode with which said solid-state poly membrane counters mutually, and an oxidizer electrode. The 
cellular structure of the solid-state polyelectrolyte mold fuel cell characterized by preparing this extension in one extension and coming to 
prepare the humidification section of an oxidizer in the humidification section of fuel gas, and the extension of another side as transparency 
film of moisture. 

[Claim 2] The cellular structure of the solid-state polyelectrolyte mold fuel cell according to claim 1 characterized by consisting of a water 
supply path formed as a concave which became independent into the part to which the humidification section counters the extension of a 
solid-state poly membrane, the gas humidification path which while pinches this and is open for free passage to a bipolar plate at a fuel gas 
path or an oxidizing agent path, and which was formed as a concave, and said gas humidification path of the bipolar plate of another side. 
[Claim 3] The cellular structure of the solid-state polyelectrolyte mold fuel cell according to claim 2 characterized by arrangement of the gas 
humidification path in two extensions of a solid-state poly membrane and a water supply path being mutually allotted to a symmetric position 
to a solid-state poly membrane, one side forming the humidification section of fuel gas, and another side coming to form the humidification 
section of an oxidizer. 

[Claim 4] The cellular structure of the solid-state polyelectrolyte mold fuel cell according to claim 2 characterized by being formed and 
becoming so that the fuel gas or the oxidizer with which the gas humidification path passed along this may make a U-turn and it may flow into 
a fuel gas path or an oxidizer path. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001]- 

[Industrial Application] This invention relates to the solid-state poly electrolyte mold fuel cell stack which used the solid-state poly membrane 

as an electrolyte membrane, and the cellular structure for humidifying a solid-state poly membrane especially. 

[0002] 

[Description of the Prior Art] Drawing 4 is the sectional view in which, and showing it and the single eel 1 consists of a solid-state poly 
membrane 2 which has ion conductivity, and the fuel electrode (anode electrode) 3 and the oxidizer electrode (cathode electrode) 4 supported 
so that it might stick to the both sides. [ the single cellular structure of a solid-state polyelectrolyte mold fuel cell ] [ **] [ type ] Moreover, 
the bipolar plate 5 which pinches the single eel 1 consists of a gas impermeable plate which has conductivity. By supplying the oxygen as an 
oxidizer to the oxidizer path 7 formed in the fuel gas path 6 formed in the field side which touches the fuel electrode 3 as a concave as a 
concave in the hydrogen as fuel gas at the field side which touches the oxidizer electrode 4 The generation of electrical energy based on 
electrochemical reaction is performed by inter-electrode [ of the pair of the single eel 1 ]. In addition, the solid-state polyelectrolyte mold fuel 
cell of desired output voltage is obtained by carrying out two or more layer laminating of the single eel 1 and the bipolar plate 5 to less than 
[•IV], since the output voltage of the single eel 1 constituted in this way is low, and constituting a stack. 

[0003] On the other hand as a solid-state poly membrane 1 which has ion conductivity For example, the thing using the par fluorocarbon 
surfonic-acid film (the U.S., Du Pont, trade name Nafion) which is proton exchange film as an electrolyte membrane is known. They are 20 
ohm-cm at ordinary temperature by having and carrying out the saturation water of the proton (hydrogen ion) exchange group into a molecule. 
While the following specific resistance is shown and functioning as a proton conductivity electrolyte, it functions also as a diaphragm which 
prevents mixing of fuel gas and oxidant gas. Namely, the anode reaction (H2 ->2H++2e-) which decomposes a hydrogen content child into a 
hydrogen ion and an electron in an anode electrode (fuel electrode) side A cathode reaction is performed, respectively, in a cathode electrode 
(oxidizer electrode) side, water is generated from oxygen, a hydrogen ion, and an electron — electrochemical, reaction (2H++1/2 02+2e— >H2 
O) — Electrochemical reaction which 2 02 ->H2 O [ H2+1/] Becomes as a whole is performed, and generated output is supplied to a load with 
the electron which moves toward a cathode in an external circuit from an anode. 

[0004] As mentioned above, while maintaining the inside of the solid-state poly membrane 2 to a saturation <moisture state in order to maintain 
highly the generating efficiency of a solid-state polyelectrolyte mold fuel cell since the film functions as proton exchange film when solid-state 
polyelectrolyte type ********** carries out the saturation water of the electrolyte membrane, it is 50-100-degreeC about the operating 
temperature of a solid-state polyelectrolyte mold fuel cell. It is necessary to hold to extent and to keep low the specific resistance of a solid- 
state poly membrane. For this reason, after the solid-state polyelectrolyte film 2 of each ** eel 1 has carried out the water of the water of a 
saturation content beforehand, assembly operation of a stack is performed. However, if it generates electricity by raising an operating 
temperature to the above-mentioned temperature requirement, the desiccation operation of the solid-state poly membrane 2 shown below 
occurs, the solid-state poly membrane 2 cannot be maintained to a saturation moisture state, but the problem that the generating efficiency of 
a solid-state polyelectrolyte mold fuel cell falls will occur. Namely, proton 2H+ generated in the anode reaction while the water generated by 
electrochemical reaction by fuel gas and oxidant gas was carried out out of the system In case the inside of a solid-state poly membrane is 
turned to a cathode from an anode and it moves, desiccation of a solid-state poly membrane advances by a child's water carrying out 
orientation several minutes, moving to a proton together, and being carried out out of a system with fuel gas and an oxidizer. 
[0005] Then, in order to avoid such a situation, water is added to the reactant gas (fuel gas and oxidizer), supplied to the reactant gas paths 6 
and 7, the steam concentration in reactant gas (steam partial pressure) is raised, and what was constituted so that evaporation of the 
moisture from the solid-state poly membrane 2 might be suppressed is known. The tank which collected warm water is prepared for the 
exterior of a fuel cell as the humidification approach of reactant gas, and the external humidifying method which supplies the reactant gas 
which BABURINKU, humidified and humidified reactant gas in this molten bath to each ** eel of a solid-state polyelectrolyte mold fuel cell is 
learned. Moreover, a solid-state polyelectrolyte mold fuel cell is adjoined, the humidification section is prepared, and the internal humidifying 
method which supplies the reactant gas humidified here to each ** eel is also learned. 

[0006] The mimetic diagram in which drawing 5 shows the conventional solid-state polyelectrolyte mold fuel cell of an internal humidification 
method, and drawing 6 are the mimetic diagrams showing the humidification section in the conventional internal humidification method. In 
drawing, the solid-state polyelectrolyte mold fuel cell 10 adjoins the side attachment wall, and supplies the fuel gas and the oxidizer which 
equipped with and humidified the humidification section 1 1 of reactant gas, respectively to the fuel gas path 6 and the oxidizer path 7 of each 
** cel. It considers as the transparency film 12A and 12B. the solid-state poly membrane (membrane filter) in which the humidification section 
1 1 does not have electronic conductivity as shown in drawing 6 — humidification — service water — It is constituted so that the field side 
which is one side, respectively may counter the humidification water path 13 and the field of another side may counter the fuel gas 
humidification room 16 or the oxidizer humidification room 17. the humidification which carried out humidity with the water heated by exhaust 
heat of a fuel cell — service water — a steam is generated from transparency film 12 front face, and the fuel gas and the oxidizer which were 
humidified with this steam are supplied to the fuel gas path 6 and the oxidizer path 7 of each ** eel of the solid-state polyelectrolyte mold fuel 
cell 10, respectively. 

JOOOT] , : " 

[Problem(s) to be Solved by the Invention] since heat insulation and heating of piping be need in order to prevent the reactant gas humidified 
by the tank condense in piping between fuel cells in an above-mentioned external humidification method , and the heat source for heating of a 
tank be need , there be a problem of cause decline in the thermal efficiency of a solid-state polyelectrolyte mold fuel cell . and there be a fault 
that equipment also become large-scale . 

[0008] On the other hand, since a fuel cell stack is adjoined and the humidification section is arranged in an above-mentioned internal 
humidification method, use of exhaust heat of the fuel cell as a heat source of steam generating is easy, and there is an advantage which can 
also simplify the gas piping between the humidification section and a fuel cell. However, a fuel cell is the isolated system which used the poly 



membrane without the ion conductivity of another object as moisture transparency film, and the components mark also have the problem that 
and assembly operation becomes complicated, moreover — although it is expected that it is possible to use the latent heat of vaporization of 
make up water for humidiflcation for cooling of a fuel cell, and the humidification section can be used also [ cooling plate ] if the laminating of 
the humidification section can be carried out between the layers of a single eel — humidification : — service water — since the conductivity of 
a stack will be lost if a laminating is carried out between the layers of a single eel, since the transparency film does not have electronic 
conductivity, the problem that where of the humidification section cannot be made serve a double purpose as a cooling plate of a fuel cell also 
exists. 

[0009] By uniting with a fuel cell stack, the purpose of this invention is easy assembly operation, and its humidification engine performance is 
good, and it is to acquire the cellular structure of the solid-state polyelectrolyte mold fuel cell equipped with the humidification section which 
can contribute also to cooling of a fuel cell. 
[0010] 

[Means for Solving the Problem] The solid-state poly membrane which has ion conductivity according to this invention in order to solve the 
above-mentioned technical problem. The single eel which consists of the fuel electrode and oxidizer electrode which were arranged by sticking 
to the both sides In the solid-state polyelectrolyte mold fuel cell by which two or more layer laminating was carried out to the part which 
counters said fuel electrode of both sides of a gas impermeable plate, and each oxidizer electrode through the bipolar plate which has the fuel 
gas path and oxidizer path which consist of a concave Die-length extension of predetermined is carried out at the method of both sides of said 
fuel electrode which counters mutually, and an oxidizer electrode, as transparency film of moisture, this extension shall be prepared in one 
extension and said solid-state poly membrane shall come to prepare the humidification section of an oxidizer in the humidification section of 
fuel gas, and the extension of another side. 

[001 1] Moreover, the humidification section shall consist of a water supply path formed as a concave which became independent into the part 
which counters the extension of a solid-state poly membrane, the gas humidification path which while pinches this and is open for free passage 
to a bipolar plate at a fuel gas path or an oxidizing agent path, and which was formed as a concave, and said gas humidification path of the 
bipolar plate of another side. Furthermore, arrangement of the gas humidification path in two extensions of a solid-state poly membrane and a 
water supply path is mutually allotted to a symmetric position to a solid-state poly membrane, one side shall form the humidification section of 
fuel gas, and another side shall come to form the humidification section of an oxidizer. 

[0012] About a gas supply path, it shall form and become further again so that the fuel gas or the oxidizer which passed along this may make a 

U-turn and it may flow into a fuel gas path or an oxidizer path. 

[0013] 

[Function] In the configuration of this invention, predetermined carried out die-length extension of the solid-state poly membrane which has 
the ion conductivity of each ** eel of a solid-state polyelectrolyte mold fuel cell at the method of both sides of a fuel electrode and an 
oxidizer electrode, and it constituted so that this extension might be prepared in one extension and the humidification section of an oxidizer 
might be prepared in the humidification section of fuel gas, and the extension of another side as transparency film of moisture. Namely, the gas 
humidification path formed as a concave which while pinches a solid-state poly membrane and is open for free passage to, a bipolar plate at a 
fuel gas path or an oxidizer path If it constitutes so that the water supply path formed as a concave which became -independent into the part 
which counters the gas supply path of the bipolar plate of another side may be prepared and it may consider as the humidification section By 
forming in the bipolar plate the configuration of the concave formed beforehand corresponding to the gas humidification path and the water 
supply path Since the solid-state polyelectrolyte mold fuel cell equipped with the humidification section of the reactant gas unified without 
changing most laminated structures of a solid-state polyelectrolyte mold fuel cell for every single eel can be constituted, the function to avoid 
the increment in components mark and the number of erectors is obtained. Moreover, since it excels in the humidification engine performance 
of a solid-state poly membrane by that of humidification ******** for every ** eel and the shift of moisture to a body part. from the extension 
of a solid-state poly membrane can also be expected, the high desiccation prevention function of a solid-state poly membrane is obtained. 
Furthermore, since the humidification section united with both the sides of a single eel takes the generation-of-electrical-energy heat of 
formation of a single eel as the latent heat of vaporization of a steam, the humidification section serves as a cooling plate with a quick speed 
of response, and the function to improve the temperature distribution of a solid-state polyelectrolyte mold fuel cell is obtained. 
[0014] Furthermore, if it constitutes so that arrangement of the gas supply path in two extensions of a solid-state poly membrane and a water 
supply path may be mutually made into a symmetric position to a solid-state poly membrane, the humidification section of fuel gas can be 
formed in one extension, without not affecting the humidification section of an oxidizer on the extension of another side, but affecting the 
configuration of a solid-state polyelectrolyte mold fuel cell. If it forms so that the fuel gas or the oxidizer which passed along this may make a 
U-turn and a gas supply path may be flowed into a fuel gas path or an oxidizer path, while not needing the supply path of the humidified 
reactant gas but being able to reduce the necessary area of the humidification section to necessary minimum further again, the function which 
supplies a reactant gas path and humidifies a solid-state poly membrane efficiently is obtained without making moisture condense. 
[0015] 

[Example] Hereafter, this invention is explained based on an example. It is the sectional view in which, and showing it the top view where 
drawing 2 looked at the bipolar plate in an example from the fuel gas path side, and the top view where drawing 3 looked at the bipolar plate in 
an example from the oxidizer path side, and the duplicate explanation is omitted by giving the same reference mark to the same component as 
the conventional technique. [ the cellular structure of the solid-state polyelectrolyte mold fuel cell with which dra wing 1 becomes the example 
of this invention ] [ **] [ type ] In drawing, die-length extension of predetermined is carried out at the method of both sides of the fuel 
electrode 3 with which the solid-state poly membrane 22 which has the ion conductivity which constitutes a single eel counters mutually 
through this, and the oxidizer electrode 4, and the humidification section 37 of an oxidizer is formed in one extension at the humidification 
section 36 of fuel gas, and the extension of another side considering this extension as transparency film 22A and 22B of moisture. 
[0016] The humidification section 36 of fuel gas uses extension 22B of the solid-state poly membrane 22 as the transparency film of moisture. 
The fuel gas humidification path 26 as a concave which while pinches this and is open for free passage to bipolar plate 25A at the fuel gas path 
6 is formed. By forming the water supply path 24 which consists of a concave which became independent into the part which counters the fuel 
gas humidification path 26 of bipolar plate 25B of another side, the solid-state polyelectrolyte mold fuel cell equipped with the humidification 
section 36 of the fuel gas united with each ** eel is constituted. Moreover, as the humidification section 37 of an oxidizer, extension 22A of 
the solid-state poly membrane 22 is used as the transparency film of moisture. The oxidizer humidification path 27 as a concave which while 

— pinGhes^this-arKMs-open- fo r f ree passage^^ipolar-plate^^B-a^4heH3XH wat er supply-pa th 23 w h i ch — 

consists of a concave which became independent into the part which counters the oxidizer humidification path 27 of bipolar plate 25A of 
another side, the solid-state polyelectrolyte mold fuel cell equipped with the humidification section 37 of the fuel gas united with each ** eel is 
constituted. 

[0017] Moreover, the humidification section 36 of the fuel gas in one single eel and the humidification section 37 of an oxidizer By making 
mutually arrangement with the gas humidification paths 26 and 27 in two extensions of a solid-state poly membrane, and the water supply 
paths 23 and 24 into a symmetric position to a solid-state poly membrane The fuel gas humidification path 26 which was open for free passage 
to the fuel gas path 6, and the oxidizer humidification path 27 which was open for free passage to the oxidizer path 7 can be formed in the 



form where the extension of the solid-state poly membrane 22 of one sheet is used. 

[0018] Furthermore, as shown in drawing 2 or drawing 3 , the water supply paths 23 and 24 are formed with gas passagewaies 6 and 7 by 
bipolar plate 25A and rib 28B connected and formed in the seal section 28 by the side of 25B periphery, and water works of make up water are 
performed through the inlet ports 23A and 24A of make up water which penetrates the seal section 28, and Outlets 23B and 24B. respectively. 
Moreover, the humidification path 26 of fuel gas or the humidification path 27 of an oxidizer It is formed so that it may have rib 28 A between 
the fuel gas path 6 and the oxidizing agent path 7, the fuel gas or the oxidizing agent passing through a humidification path may make a U-tum 
and it may flow into the fuel gas path 6 or the oxidizing agent path 7. While being able to supply a fuel gas path or an oxidizer path, without 
making the moisture in the reactant gas humidified at the humidification path condense, the area which the humidification section occupies is 

reducible to the minimum. oe _i o-> i 

[0019] The single eel which has the cellular structure which becomes an example make up water in the humidification section 36 and 37 In 
response to the generation-of-electrical-energy heat of formation of a single cel. it is heated from a single eel to the extension of direct or the 
cooling plate which is not illustrated. The fuel gas or the oxidizer which the steam was generated on the front face of the moisture 
transparency film 22A and 22B which carried out humidity, and the reactant gas in the humidification path 26 and 27 was humidified with this 
steam, and was humidified by the fuel gas path 6 and the oxidizer path 7 which were open for free passage to this is supplied. 
[0020] Thus; it sets to the solid-state poly electrolyte mold fuel cell constituted as a layered product of a single eel which has the constituted 
cellular structure. By forming in the bipolar plate the configuration of the concave formed beforehand corresponding to the gas humidification 
path and the water supply path Since the solid-state polyelectrolyte mold fuel cell equipped with the humidification section of the reactant gas 
unified without changing most laminated structures of a solid-state polyelectrolyte mold fuel cell for every single eel can be constituted While 
the increment in components mark and the number of erectors is avoided and reduction of a manufacturing cost is attained Since the function 
for the humidification section to be prepared for every ** eel, and for direct moisture to shift to the body part of a solid-state poly membrane 
from the extension which the humidification engine performance of reactant gas was good, and carried out humidity, and to prevent desiccation 
is added The solid-state polyelectrolyte mold fuel cell equipped with the cellular structure which has the advanced desiccation prevention 
engine performance can be obtained economically and advantageously. 

[0021] Moreover, since the humidification section united with both the sides of a single eel takes the generation-of-electrical-energy heat of 
formation of a single eel as the latent heat of vaporization of a steam, the humidification section serves as the function of a cooling plate with 
a quick speed of response, and the advantage which can improve the temperature distribution of a solid-state polyelectrolyte mold fuel cell is 
acquired. 
[0022] 

[Effect of the Invention] This invention was constituted so that the extension of the solid-state poly membrane as an electrolyte membrane 
might be prepared in one extension and it might prepare the humidification section of an oxidizer in the humidification section of fuel gas, and 
the extension of another side' as transparency film of moisture as mentioned above, consequently , since the direct use of the heat of 
formation of a fuel cell can be. carry out as a heat source for steam generating , thermal efficiency be high , and while not need a humidification 
tank and gas piping but. being able to simplify the configuration of equipment by unite the humidification section with a fuel cell compared with 
the solid-state polyelectrolyte mold fuel cell of an external humidification method . when each ** eel be equip with the humidification section . 
the solid-state polyelectrolyte mold fuel cell equipped with the cellular structure with a high humidification engine performance can :be offer 
economically and advantageously . 

[0023] Moreover, since it has the humidification section united with the body of a fuel cell for every ** eel compared with the solid-state 
polyelectrolyte mold fuel cell of the conventional internal humidification method which put the humidification section side by side to the fuel 
cell and the direct use of the heat of formation of a fuel cell can be carried out as a heat source for steam generating, the speed of response 
of the amount of humidification to change of single eel temperature — it is high, and since direct supply of the moisture from the extension of 
a solid-state poly membrane to a body part is also expectable, the desiccation prevention effectiveness of the outstanding solid-state poly 
membrane is acquired; Moreover, since components mark and its number of erectors can be reduced by being unified, the economic effects 
which can reduce a manufacturing cost sharply are acquired. Furthermore, since make up water supplied to the humidification section 
functions also as cooling water, the same cooling effect is acquired and the repercussion effect which improves the temperature distribution of 
the direction of a field of a single eel and the direction of a laminating of a solid-state polyelectrolyte mold fuel cell, and improves a eel 
property can also be expected to have formed the cooling plate in each ** cel. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] The sectional view in which, and showing it [ the cellular structure of the solid-state polyelectrolyte mold fuel cell which becomes 
the example of this invention ] [ **] [ type ] 

[Drawing 2] The top view which looked at the bipolar plate in an example from the fuel gas. path side 
[Drawing 3] The top view which looked at the bipolar plate in an example from the oxidizer path side 

[Drawing 4] The sectional view in which, and showing it [ the single cellular structure of a solid-state polyelectrolyte mold fuel cell ] [ **] 
C type ] 

[Drawing 5] The mimetic diagram showing the conventional solid-state polyelectrolyte mold fuel cell of an internal humidification method 
[Draw ing 6] The mimetic diagram showing the humidification section in the conventional internal humidification method 
[Description of Notations] 

1 Single Cel 

2 Solid-state Poly Membrane 

3 Fuel Electrode 

4 Oxidizer Electrode 

5 Bipolar Plate 

6 Fuel Gas Path 

7 Oxidizer Path 

8 Gas-Seal Section (Rib) 

10 Solid-state Polyelectrolyte Mold Fuel Cell (Stack) 

1 1 Humidification Section 

12 Humidification — Service Water — Transparency Film 

1 3 Humidification Water Path 

16 Fuel Gas Humidification Room 

1 7 Oxidizer Humidification Room 

22 Solid-state Poly Membrane 

22A The extension of a solid-state poly membrane (moisture transparency film) 
22B The extension of a solid-state poly membrane (moisture transparency film) 

23 Water Supply Path 

24 Water Supply Path 
25A Bipolar plate 
25B Bipolar plate 

26 Fuel Gas Humidification Path 

27 Oxidizer Humidification Path 

28 Seal Section 

28A Rib (for gas U-turn) 

28B Rib (for formation of a water supply path) 

36 Fuel Gas Humidification Section 

37 Oxidizer Humidification Section 
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JDSg|5£, «l**s|MkJB«Ojl0ffl»%«rilUTft5rt^- ^««ira!«»«»03B«a*S:*<ltl*"*-Sfc«>^tt 

Wfct- 6B**2B*©Bfra4mWKS!«»«» B^7>^K2f Sr®ft^*^«llc«tJ#1-5t t tic, 
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K»-?Bt2 2«Hft»»2 2A4r*^©^B»Bti:U - 
ft4:#El*f #-7^1'- h 2 5Bfc8ft;SI 

SS§7 lcai§1-5[H]8Si: LT©i?fc3MJQSfflSg2 7 £Jg 
#U te^W^-fdf-y^W— f 2 5 AOBMUMnaa 

K2 7t#iRii-5a»ji:a'4u-fciifl*i»e><t5*ttt&a 

K2 3Sr»fiKi-Srtlci«3. &l|Hr/u£-ft:fcLfc#* 40 
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fWfefcJs^TB:, 'UX-yzfis- h&ft>e>4»&«Mg|& 
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»j5£tx*5< rtictt), Bfrftd?*#f(3U!K&*% 
©»!«££% if v. z> r. i * < -£Mk * 
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»fr#*-C# 4*>T», ^B D D £&:fc£im:&I&©*t»]7)S 

[0021] *fc, m±^nn-f^ Kfc-*ftLfcm« 
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